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(54) RADIAL TIRE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance high-speed durability and noise reduction. 
SOLUTION: In this radial tire, a belt reinforcing layer is arranged so as to cover a whole and 
both ends of a belt layer, a cord reinforcing the belt reinforcing layer comprises a polyester 
and is endlessly and helically wounded so as to be substantially parallel in a tire peripheral 
direction. Even in an adhesion test between the cord and a rubber at a temperature of 180X, 
the rubber is adhered to the cord, and adhesion between the cord and the rubber at 180°C is 
not less than 80% of the adhesion at an ordinary temperature. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I3lt is the radial-ply tire which equipped with a belt reinforcing layer the periphery side of 
a belt layer located in the crown part periphery side of a carcass formed over a bead of a couple. 
It comes to be reinforced in code by which this belt reinforcing layer covered both ends of the 
whole belt layer and/or a belt layer, and has been arranged, and adhesives processing was 
carried out, It is twisted around endless ********, is arranged and becomes so that this code 
may be constituted including polyester and it may become parallel substantially to a tire hoop 
direction, A radial-ply tire which rubber has adhered to a code also in a code rubber friction test 
at 180 **. and is characterized by adhesive strength between code rubbers at 180 ** being not 
less than 80% of the adhesive strength at the time of ordinary temperature. 
[Claim 2]The radial-ply tire according to claim 1 to which said code is characterized by 
constituting not less than 40% of the total number of display deniers with polyester. 
[Claim 3]The radial-ply tire according to claim 1 or 2, wherein said code has 1.5 to 6% of 
intermediate elongation under 2.25 g/d load. 

[Claim 43The radial-ply tire according to claim 3, wherein said code is 2 to 4% of intermediate 
elongation under 2.25 g/d load. 

[Claim 5]It is a radial-ply tire given in any 1 paragraph among claims 1-4, wherein said polyester 
is at least one sort in polyethylene terephthalate and polyethylenenaphthalate. 
[Claim 6]Adhesives consist of an adhesive composition containing a thermoplastic polymer (A), 
thermal reaction type aqueous urethane resin (B), and an epoxide compound (C), It is a radial-ply 
tire given in any 1 paragraph among claims 1-5 having at least one functional group which a main 
chain of a thermoplastic polymer (A) does not have substantially a carbon-carbon double bond 
with addition reaction nature, but has cross-linking as a pendant group. 

[Claim 7]Adhesives A thermoplastic polymer (A), thermal reaction type aqueous urethane resin 
(B), It consists of an adhesive composition containing an epoxide compound (C) and rubber latex 
(D), It is a radial-ply tire given in any 1 paragraph among claims 1-5 having at least one 
functional group which a main chain of a thermoplastic polymer (A) does not have substantially a 
carbon-carbon double bond with addition reaction nature, but has cross-linking as a pendant 
group. 

[Claim 8]A main chain of said thermoplastic polymer (A) consists of an ethylene nature addition 
polymer and/or a urethane system polymer which made straight-chain-shape structure a 
subject, A cross-linking functional group as a pendant group An oxo ZARIN group, a bismaleimide 
group, (Blocked) The radial-ply tire according to claim 6 or 7 being at least one of an isocyanate 
group, an aziridine group, a carbodiimide group, a hydrazine group, an epoxy group, and epithio 
groups. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the radial-ply tire containing air which improved 
tire high speed durability remarkably, and reduced the load noise substantially in more detail 
about a radial-ply tire. 
[0002] 

[Description of the Prior Art]While low"~vibration-izing of a car and improvement of riding quality 
are progressing rapidly especially in a passenger car with upgrading of a car, and quality 
improvement in recent years, a low noise and high riding comfortability-ization are strongly called 
for besides the rapidity-proof which is the basic characteristic as a tire. 
[0003] Reduction of the noise made especially in the car is desired, and the tire under run 
gathers unevenness of a road surface as one of the noise of these. The so-called improvement 
demand of the load noise generated by transmitting the vibration and vibrating air in the car is 
becoming very high with upgrading of a vehicle, and quiet-izing in recent years. 
[0004]Although various techniques are devised to such a demand, as what paid its attention to 
the belt reinforcing layer for the purpose of load noise reduction, an invention given in JP,9- 
066705,A is mentioned as the example of representation. It has proposed for this invention to be 
able to aim at reduction of a load noise by making a specific modulus add to a belt reinforcing 
layer code as the load noise reduction technique. On the other hand, it is a usual state that 
modulus specification of such a belt reinforcing layer reinforcement cord has been proposed as a 
means to realize the purpose of the improvement in rapidity of the past and a tire, and it is 
presumed that the above-mentioned gazette begins the invention the effect of load noise 
reduction was clearly indicated to be. 

[0005]On the other hand, it is known widely that a belt reinforcing layer will participate in the 
improvement in rapidity-proof of a tire conventionally, With the high performance of vehicles, and 
improvement in the speed, the production ratio of the tire using a belt reinforcing layer is 
increasing remarkably, and even if 50% of all the tires for passenger cars have a belt reinforcing 
layer for some countries, it is said. Although it is a publicly known fact that improvement in the 
speed-proof can be attained by adding a high modulus to the code of a belt reinforcing layer to 
the rapidity of such a tire and a highly efficientHzed demand, If a modulus is only made high, the 
expansion rate of the code of a belt reinforcing layer cannot be followed in footsteps of molding 
of a tire, and tire extension at the time of vulcanization, There was also fault that the grounding 
form of the tire of a wish was no longer acquired, and there was a limit also in enlarging 
indefinitely the modulus of the code used for a belt reinforcing layer. 

[0006]By the way, a part of code used for a belt reinforcing layer has nylon of that for which 
polyethylenenaphthalate is used in use, and the actual condition is not having realized application 
of other code materials. Although the invention which uses polyester for a belt reinforcing layer 
reinforcement cord is indicated to JP,11-34182,A, In a run with the real vehicles over several 
years of that whose rapidity-proof in evaluation of a short time on a drum improves by a code 
becoming hard by the method indicated to these, the fatigability of a code is a problem, Since 
the code is hard, **** with a belt edge arises, and it has the problem that belt edge separation is 
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unsolvable. 

[0007] Under an elevated temperature, the code of a belt reinforcing layer and the adhesive 
property of rubber from which it becomes an elevated temperature at the time of tire high speed 
operation that a belt reinforcing layer raises tire rapidity dramatically considering having been the 
conventional main roles must be secured enough. And the fatigue resistance which can fully be 
equal also to the prolonged fatigue input over several years is required. 

[0008]Conventionally, improvement in rapidity-proof was set for the belt reinforcing layer as the 
main purpose, and the function suited controlling dismissal of the tire hoop direction at the time 
of high speed operation. When tire generation of heat according to load at the comparatively 
large-sized tire for passenger cars or the tire of the large vehicle for cargo of load is large. Or in 
[ although it turned out that the temperature of a belt reinforcing layer amounts to not less than 
200 **, and is more preferred as belt stiffener at the time of a high speed which exceeds 200 
km/h ] the point of the adhesive reservation at the time of an elevated temperature, [ of the 
code construction material of a high modulus ] Heat resistance could not but use good 6,6-nylon 
conventionally. 

[0009]On the other hand, polyethylene 2,6-naphthalate, polyethylene terephthalate, etc. are high 
moduli from nylon, Since it excels in what is called a hoop effect as a belt reinforcing layer, it is 
known that it is very advantageous for the improvement in tire rapidity and low ** of a load 
noise. 

[0010] However, since it does not have a functional group as these polymer characteristics, it is 
hard to secure an adhesive property with rubber, After usually applying epoxy, an isocyanate, 
etc. to such a code at a code, in order to secure an adhesive property with rubber, applying what 
is called RFL resin that consists of three ingredients of resorcinol formalin latex, and securing 
the adhesive property between rubber - a code is performed. However, even if it performs such 
processing, it is a publicly known fact that the direction of the tire cord which consists of 
polymer which has - OH radical like nylon or rayon is excellent in an adhesive property with 
rubber. If such epoxy, an isocyanate, etc. are put into an adhesive composition, as an adhesion 
resin layer becomes very hard and mentioned above, the fatigue resistance of the code itself will 
also fall remarkably. The adhesive difference by the difference of such polymer appears notably 
by the case where the heat history more than a certain time is received, not only the early 
stages of vulcanization but under an elevated temperature. It was a usual state that nylon cords 
have been used for the belt reinforcing layer of the tire as which especially exothermic 
endurance is required for such a reason, and the tire for what is called high speed vehicles of 
which in other words what is called a comparatively large-sized tire for high load vehicles and 
exothermic endurance high at the time of a high speed are required. 
[0011] 

[Problem(s) to be Solved by the Invention]Then, an object of this invention is to provide the 
radial-ply tire which may raise high speed durability and low noiseHzatlon in order to reply to the 
demand of the latest upgrading to vehicles, and quality improvement. 
[0012] 

[Means for Solving the Problem]By performing adhesion treatment stated to polyester, such as 
polyethylenenaphthalate and polyethylene terephthalate, below, as a result of examining 
wholeheartedly a code used for a belt reinforcing layer that this invention persons should solve 
an aforementioned problem. It finds out that a tire which improves a load noise substantially and 
can improve the rapidity-proof of a tire substantially can be obtained, and is ****** for 
completing this invention. The composition of this invention is as follows. 

[0013](1) A radial-ply tire concerning this invention is a radial-ply tire which equipped with a belt 
reinforcing layer the periphery side of a belt layer located in the crown part periphery side of a 
carcass formed over a bead of a couple, A belt reinforcing layer covers both ends of the whole 
belt layer and/or a belt layer, and is arranged. It is twisted around endless ********, is arranged 
and becomes so that it may come to reinforce a belt reinforcing layer in code by which 
adhesives processing was carried out, a code may be constituted including polyester and it may 
become parallel substantially to a tire hoop direction. Also in a code rubber friction test at 180 
**, rubber has adhered to a code, and it is characterized by adhesive strength between code 
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rubbers at 180 ** being not less than 80% of the adhesive strength at the time of ordinary 
temperature. A case where, as for a wrap thing, any are on a periphery side of a tire about both 
ends of a wrap thing and a belt layer in the whole belt layer among belt reinforcing layers is also 
included. 

[0014](2) Said code is constituted by a total display denier number of polyester they are 
polyethylenenaphthalate, polyethylene terephthalate, etc. whose not less than 90% of preferably 
not less than 40%, It has 2 to 4% of intermediate elongation preferably 1.5 to 6% under 2.25 g/d 
load. 

[0015](3) Said adhesives further A thermoplastic polymer (A), thermal reaction type aqueous 
urethane resin (B), and an epoxide compound (C), Or it has at least one functional group which it 
consists of an adhesive composition which contains rubber latex (D) further, and a main chain of 
a thermoplastic polymer (A) does not have substantially a carbon-carbon double bond with 
addition reaction nature, but has cross-linking as a pendant group. A "pendant group" is a 
functional group which embellishes a polymers chain among this specification. Introduction of a 
pendant group to a polymers chain can be performed by known methods, such as the method of 
introducing into a polymers chain a pendant group besides [ which polymerizes a monomer like 
this invention containing a basis by which a pendant is carried out ] a method at a chemical 
modification reaction. It is shown that "aquosity" of aqueous resin is water solubility or water 
dispersibility, and a carbon-carbon double bond with resonance stability, such as a fragrance six 
membered ring, is not included in "a carbon-carbon double bond with addition reaction nature." 
[0016](4) A main chain of said thermoplastic polymer (A) consists of an ethylene nature addition 
polymer and/or a urethane system polymer which made straight-chain-shape structure a 
subject, It is desirable in a cross-linking functional group being at least one of an oxo ZARIN 
group, a bismaleimide group, an isocyanate group (blocked), an aziridine group, a carbodiimide 
group, a hydrazine group, an epoxy group, and epithio groups as a pendant group. 
[0017] 

[Embodiment of the Invention]The greatest purpose of this invention raises tire high speed 
durability, and an actual run is also the acquisition of a tire whose code fatigability can reduce a 
load noise rather than the belt reinforcing layer by the conventional nylon cords satisfactorily. 
The firm adhesion by a code rubber interface is indispensable to improvement in the former 
rapidity-proof, and firm adhesion is especially indispensable also under the elevated temperature 
in not less than 180 ** at the time of high speed operation. It is indispensable to load noise 
improvement that the intermediate elongation under 2.25g [/d ] load is 6% or less. Without not 
less than 1.5% of intermediate elongation, for a reason which is mentioned later, it cannot follow 
in footsteps of tire extension at the time of tire molding, and satisfactory tire grounding form is 
not acquired. Although the code concerning this invention is characterized by constituting not 
less than 40% of the total number of display deniers with polyester, when there is not less than 
40%, the modulus of a belt reinforcing layer cannot secure enough and the low load noise and the 
rapidity-proof which are made into the purpose are not acquired. [ no ] 
[0018]Also when nylon cords are used for a belt reinforcing layer, it is possible to make 
intermediate elongation under 2.25 g/d load 6% or less according to a code processing condition, 
but. Since code modulus relaxation arises by the heat history in tire curing, as for the modulus in 
the inside of a tire, polyethylene terephthalate or the polyethylenenaphthalate can secure a high 
modulus more. By this twisting a belt reinforcing layer around the position near the side part of 
the both ends of the whole belt layer and/or a belt layer and using the code of a high 

modulus for this reinforcement layer further. Vibration which heightens the tension of a tire hoop 
direction, and makes absorb vibration of unevenness of a road surface by a tread part during a 
tire run, and is delivered tire side part-rim part-HOIRUHE, and gets across to in the car can be 
decreased. However, in this way, if it is a code of a high modulus, it cannot necessarily be said 
that it is effective in reduction of a load noise. For example, the original purpose is not gained in 
the fiber cord from which the modulus at the time of an elevated temperature does not change 
so much with the time of ordinary temperature like aromatic polyamide textiles or a rayon fiber. 
The following manufacturing problems are one of the reason. 

[001 9]In the usual tire work process, a tire is first molded on a molding drum. Next, the 
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unvulcanized tire molded in this way is extended severalpercent to the tire diameter direction 
outside by a vulcanization step. Therefore, if an unvulcanized tire is not molded taking extension 
of a tire into calculation, when the expansion rate of a tire is large, the member in rubber moves, 
or tire size homogeneity is spoiled, and the fault of bringing about the fall of uniformity arises by 
extension. When the periphery of an unvulcanized tire and the inner circumference of a 
vulcanization mold are equivalent, an unvulcanized tire overflows a vulcanization mold or a 
vulcanization mold closes, the fault called what is called mold **** occurs. For this reason, the 
periphery of the unvulcanized green tire is designed smaller about about 2% than the inner 
circumference of a vulcanization mold. 

[0020] However, if an unvulcanized green tire uses a high modulus code to the extent that it does 
not elongate at all for belt stiffener when the periphery of an unvulcanized tire is designed too 
little, the high modulus code cannot follow in footsteps of extension of a tire, but will have an 
adverse effect on tire grounding form greatly. For example, although a steel cord, an aramid 
code, etc. are mentioned as a hardly elongated high modulus code, In the case of a belt 
reinforcing layer twoHayer in that a belt reinforcing layer will eat into a belt layer since it is not 
elongated during vulcanization, and a belt will change if these codes are used for a belt 
reinforcing layer ****, The fault that rubber does not intervene between the reinforcement cords 
of the belt reinforcing layer which is in contact with the reinforcement cord and tread layer near 
the belt layer arises. Since the curvature of the tire diameter direction of a tread part becomes 
small at the time of tire-inner-pressure restoration and the ground contact length near the 
shoulder part becomes remarkably short as a result of the reinforcement cord of a belt 
reinforcing layer eating into the inside of a belt layer. The fault that the driving stability required 
of a tire and abrasion resistance will fall substantially arises. 

[0021 ]In order to solve this problem, the low modulus code which is under vulcanization, which it 
is and which can be extended as for a grade is preferred, and it is called for after tire curing that 
it is a high modulus. In order to attain the improvement in high speed durability of the tire which 
is the purpose of this invention, the adhesive reservation between a code - rubber, especially 
reservation of a heat-resistant adhesive property are called for. Generally, if a tire cord receives 
the bottom of an elevated temperature, or a heat history, the adhesive strength between GOMU 
codes will decline. Although such a phenomenon is for an adhesion interface's preceding and 
deteriorating rather than rubber by a heat history under an elevated temperature, When it 
precedes with rubber degradation and exfoliation by an adhesion interface breaks out, the fact 
that rubber has hardly adhered also to the code side interface which could not expect 
improvement in high speed durability of a tire, and carried out adhesive failure, either shows that 
adhesion interfacial failure has occurred clearly. 

[0022]Therefore, in order to raise the high speed durability of the tire made into the purpose of 
this invention, not only the measure from a tire structure side but it becomes important how 
destruction by an adhesion interface is made to shift to the destruction by the side of rubber. 
Conventionally, as adhesives of polyester, epoxy or an isocyanate is given to the code surface 
and what is called a two-bath treatment of processing the resin (it is hereafter called RFL resin) 
which mixes latex with resorcinol and formalin on it is performed. However, by such a means, the 
resin used for one bath will become very hard, the distortion input of KODOHE will increase, and 
a code fatigability will fall. Although such resin could reveal enough the adhesive strength 
between the code rubbers in ordinary temperature, under a not less than 1 30 ** elevated 
temperature, it also had the fault that adhesive strength will decline extremely. Then, this 
invention persons have at least one functional group which has cross-linking as a pendant group. 
If 1 bath compound in which the thermoplastic polymer (A) and thermal reaction type aqueous 
urethane resin (B) which do not contain substantially a carbon-carbon double bond with addition 
reaction nature in main chain structure, and an epoxide compound (C) were intermingled is used. 
Without stiffening a code, also under a not less than 180 ** elevated temperature, it found out 
that adhesion with rubber was securable enough, and resulted in this invention. 
[0023]The main chain of the above and a thermoplastic polymer (A) is a comparison polymers 
field which makes straight-chain-shape structure a subject. For example, ethylene nature 
addition polymers, such as an acrylic polymer, a vinyl acetate system polymer, and a vinyl 
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acetate ethylene system polymer, Or although it is preferred that it is a urethane system 
polymer, when, as for this thermoplastic polymer, the functional group of a pendant group 
constructs a bridge, The resin flow kinesis under an elevated temperature is controlled, and if it 
has the function to secure the destructive strength of resin, there will be no necessity in 
particular of being limited to an ethylene nature addition polymer or a urethane system polymer. 
As a functional group of a pendant group, an oxo ZARIN group, a bismaleimide group, an 
isocyanate group (blocked), an aziridine group, a carbodiimide group, a hydrazine group, an epoxy 
group, an epithio group, etc. are the optimal. The monomer which constitutes said ethylene 
nature addition polymer, As an ethylenic unsaturated monomer which specifically has one 
carbon-carbon double bond. For example, alpha olefins, such as ethylene, propylene, butylene, 
and isobutylene; Styrene, Alpha-methylstyrene, mono- KURORU styrene, vinyltoluene, 
vinylnaphthalene, alpha, such as styrene and sulfone sodium, and beta-unsaturation aromatic 
monomers; Itaconic acid. Ethylene nature carboxylic acid and the salts of those, such as fumaric 
acid, maleic acid, acrylic acid, methacrylic acid, and butene tricarboxylic acid; A maleic anhydride, 
Acid anhydrides, such as itaconic acid anhydride; (meta) Methyl acrylate, ethyl acrylate (meta), 
(Meta) Butyl acrylate, 2-ethylhexyl acrylate (meta), (Meta) An acrylic acid methoxy polyethylene 
glycol, acrylic acid (meta) 2-hydroxyethyl, (Meta) Ester species of unsaturated carboxylic acid, 
such as acrylic acid 2-aminoethyl; Monoester; itaconic acid diethyl ester of ethylene nature 
dicarboxylic acid, such as itaconic acid monoethyl ester, fumaric acid monobutyl ester, and 
maleic acid monobutyl ester. The diester of ethylene nature dicarboxylic acid, such as fumaric 
acid dibutyl ester; Acrylamide, Maleic acid amide, N-methylolacrylamide, N-(2-hydroxyethyl) 
acrylamide, Methacrylamide, N-methylolmethacrylamide, N-(2-hydroxyethyl) methacrylamide, 
alpha, such as maleic acid amide, the amide;2-hydroxyethyl (meta) acrylate of beta-ethylene 
nature unsaturated acid. Hydroxy I group content monomers, such as polyethylene-glycol mono- 
(meta) acrylate; Acrylonitrile, Unsaturated nitrile, such as meta-acrylonitrile, fumaronitrile, and 
alpha-chloroacrylic nitril; The methyl vinyl ether, vinyl ether [, such as ethyl vinyl ether, ]; — 
vinyl ketone; — vinylamide; — VCM/PVO. Halogen-containing [, such as vinylidene chloride and 
vinyl fluoridation and vinylidene fluoride, ] alpha and beta-unsaturated monomers; Vinyl acetate. 
Heterocyclic vinyl compounds, such as addition condensation nature oxazoline; vinyl pyrrolidone, 
such as vinyl compound;2-isopropenyl-2-oxazoline, such as valeric-acid vinyl, caprylic acid vinyl, 
and vinylpyridine; A vinylethoxysilane, Unsaturated bond content silane compounds, such as 
alpha-methacryloxy propyl trimethoxysilane, etc. are mentioned, and these may be used 
independently and may use two or more sorts together. It is preferred to obtain a polymer (A) by 
the radical addition condensation of these monomers. 

[0024]As a monomer containing two or more carbon-carbon double bonds, by the monomer 
which constitutes a principal chain skeleton, 1 ,3-butadiene, 2-methy|-1 ,3-butadiene, 2,3- 
dimethyl-1 ,3-butadiene. Conjugated diene system monomers, such as halogenation butadiene, 
such as chloroprene, etc. are mentioned, and as a nonconjugated diene system monomer, Role 
diene system monomers of this [ un-], such as vinyl no BORUNEN, a dicyclopentadiene, and 1,4- 
hexadiene, etc. are mentioned, and these may be used independently and may use two or more 
sorts together Said urethane system polymer is a polymer which has in intramolecular many 
urethane bonds by which the polyaddition reaction of polyisocyanate and the compound which 
has two or more active hydrogen may mainly be carried out, and combination resulting from the 
reaction of isocyanate groups, such as urea combination, and active hydrogen. It is a polymer 
containing the ester bond, ether bond and amide bond which are included not only in combination 
resulting from the reaction of an isocyanate group and active hydrogen but in active hydrogen 
compound intramolecular and the urethodione generated at the reaction of isocyanate groups, a 
carbodiimide, etc. 

[0025]As thermal reaction type aqueous urethane resin (B), the resin which has the isocyanate 
group by which two or more above thermal dissociation nature was blocked is preferably used 
into a monad. For example, the thermal reaction type aquosity polyurethane compound etc. 
which are expressed with the following general formula are the optimal. 
[0026] 
[Formula 1] 
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{NHCOZ)« 
I 

[(YCONH)p-A-NHCO]« X 

A shows the isocyanate residue of the organic polyisooyanate compound of the functional group 
numbers 3-5 among a formula, Y shows the active hydrogen residue of the blocking agent 
compound which separates an isocyanate group by heat treatment, Z shows among a molecule 
the active hydrogen residue of a compound which has at least one active hydrogen atoms and at 
least one anion plasticity group, X has 2-4 hydroxy! groups, an average moiecular weight is the 
active hydrogen residue of 5000 or less polyol compound, n is an integer of 2-4. and p+m is an 
integer (m>=0.25) of 2-4. 

[0027]If said epoxide compound (C) is a compound which contains four or more epoxy groups 
preferably in [ two or more ] one molecule, it can attain the purpose of this invention, but it is 
preferred preferably that they are a compound containing an epoxy group, or a polyhydric alcohol 
class and the resultant of epichlorohydrin. As an example of an epoxy compound, for example 
Diethylene-glycol diglycidyl ether, Polyethylene diglycidyl ether, polypropylene glycol diglycidyl 
ether, Neopentyl glycol diglycidyl ether, 1,6-hexanediol diglycidyl ether. Glycerol polyglycidyl 
ether, trimethylolpropane polyglycidyl ether. Polyglycerol polyglycidyl ether, penta ERICHI all poly 
glycidyl ether, Diglycerol polyglycidyl ether, sorbitol polyglycidyl ether, Which polyhydric alcohol 
class and resultant of epichlorohydrin; novolak-type-epoxy-resin; bisphenol A type epoxy resins, 
such as phenol novolak type epoxy resin and cresol novolak type epoxy resin, etc. are 
mentioned. 
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